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ABSTR/CT - A ring shaped grid of photovolaic solar collectors encircling 
a Lunar pole at 80 to 86 degrees 1 attitude, is proposed as the primary 
research, development end construction goal for an initial lunar base or 
development in general. The Polar Lunar Power Ring (LPR) is designed to 
provide continuous electrical power in ever increasing amounts as 
collectors are added to the ring grid. Initial lunar base function is 
suggested as production and distribution of power system components, most 
importantly the photovoltaic cells. Upon completion of phase 1, the LPR 
can provide electricity for any purpose indefinitely, barring a meteor 
strike. Capable of acting as the foundation for diverse Lunar 
developments ranging from agricultural life support systems to plasma 
based refinement and fabrication techniquesC seam less CELSS ) , the 
associated rail infrastructure and inherently expandable power levels 
place LPR as an ideal tool to power an innovative propulsion research 
facility, and perhaps a trans Jovian Fleet. The basic polar power ring 
has utility on asteroids, and could suggest Earthly rectenna receiver 
positioning as well. Proposed initial output range 90 Mw to 90 Gw. 


INTRODUCTION 


The moon can figure prominently in propulsion research in terms of 
energy and facilities for R and D testing, however, in order to achieve 
this goal as well as overcome the solar energy problem of the long Lunar 
Night, a rapid single minded development from an initial lunar base is 
required. The assumption is that in order to be able to pursue 
propulsion Research and development, all other potential energy users 
would likely need to be satisfied in order to reduce competition for 
energy . Although it is common knowledge that human demand is insatiable, 
this situation is limited to Lunar access, so we assume a limited set of 
users of energy including mining and benefaction, power sat component 
manufacture, and perhaps direct energy export from moon to earth, as well 
as many other worthy energy uses. The following concept is an attempt to 
design a po* >r system that is capable of generating sufficient continuous 
electrical energy to satisfy all users in a profitable manner so energy 
consumption trade-offs do not generate a negative impact on advances in 
propulsion required for deep space exploration. The power of the polar 
Lunar power ring could also be used to facilitate current propulsion 
requirements. Some problems are identified, unfortunately the initial 
lunar base would be dominated by the need to produce photovol taics, the 
power ring could be very difficult to turn off even in the event we 
wished it would cease output, also the adventure of independent Lunar 
development would be limited to the ring builders, as later developments 
would probably tie into the established electrical grid upon landing. An 
adventurers point of view. Upon completion of the 90 Gw upgrade the ring 
would present a solid 300 foot high face of glittering amorphous silicon 
as the sun comes around. The ring would stretch off into the horizon, 
like a grey ribbon on edge. From space an almost invisible silver thread 
or Tiara, yet ring shade would be clearly visible from a polar orbit. 
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Philosophical Introduction 


In the course of designing strategies for the exploration of the 
Galaxy, nuaber of philosophical drivers were identified and developed as 
possible f undanenta 1 principles or skills for Space Exploration. One key 
strategic area is the initial phase of gaining accass to space froa a 
fully colonized hospitable planet to our moon(our current situation). If 
one considers as a fundamental principle of Space exploration the 

learning of skills in the application of light to pursue space related 
objectives as transportation, life support, and construction, one can 
abtract the process and frame it in the context of Life and reality as it 
now exists. To digress, at Stars, light is a certain resource, the 
usefulness of matter as it may be found will depend on our light skills. 

If then one considers that Terran life as it now exists depends on the 

light skill of photosynthesis and its associated 4 billion years of 
developmental biochemistry, and that the conditions and residents of the 
biosphere are almost entirely dependent on photosynthesis, the sentient 
species Humans should realize that to space is to learn new light skills. 
If one considers photosynthesis as the key light skill in the hands of 
life and its final success in building the biosphere of Earth, what 

extensions to the biosphere are possible, now that sentlence< Humans) 
have appeared within the biosphere, how will photosynthesis be applied, 
and what are the next logical light skills that may be employed in the 
hands of life? In simpler terms can sentience apply photovol taics to 
support photosynthesis, and what new light skills can be developed that 
can augment the life/ light relationship? For example optimizing photon 
pressure devices. In addition the photoelectric effect, compton effect, 
reverse FEL, and Inverse Cerenkov offer challenges. Perhaps even testing 
laser sails as resonators will produce some surprising results. 
Conceptually- In space, images of New habitats, distance. Journey, 
inertia, momentum, travel, with light as the common thread, and light in 
transportation emerge, with a question regarding photon pressure, and the 
potential for optimization, with links to reaction mass Since most new 
habitat for life lies in orbit around other stars the application of 
light in regards to access to those stars suggests a driver for research 
and development. There clearly is a challenge to sentience to make itself 
useful. A possible retribution for the extinctions one species is 
inflicting on the community of the biospheres. A valid question- Are we 
capable of sustaining life? We go to the moon to face the Galaxy. The 
Polar Lunar Power Ring will keep the lights on, but it will likely fall 
on Space Exploration Engineers to prove someone is home. 

A corollary is that if we create such vast and powerful devices, we must 
prevent their misuse through the application of new goals as a species. 
These ioals, with education, can do as much to turn around the human 
conditions as any new power system. Ingenuity can give rise to new hope. 

A tremendous future lies ahead for this solar system, provided we apply 
new resources for the long term. We can conquer the moon by a simple 
circle of Photovo 1 taics , but this can only spell disaster unless the 
victory is used to lay the foundation for address greater challenges. I 
strongly urge discussion on these matters. 


Electricity During The Lunar Night 

Electricity stands out as a key tool in the tool cheat of a apace 
able civilization both on the surface of the planet and beyond. 
Photovoltaic cells for the conversion of light energy into electrical 
energy allows us to generate electricity in space from the energy 
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resource of light fro* the star. Navarthalaaa, ts useful 1 as elactricifcy 
ia, wa ara dapandant on tha foodatuffa resulting from photosynthesis. 
Plant growth ia dapandant on continual or diurnal Irradiation. Tha 
following powar ayataa waa daaignad with a aind to providing 
photoaynthatlc light to an anvironaent that ia subject to a 354 hour 
night (Tha Lunar Night), utilizing photovoltaic calls, aa aiaply aa 

nnoar ia TK a « 

r — — - — ~ • ***« w-k •iwwj.dg px«cioti wm* uo j*«k« a i unftr oaia salt 
suff cifcAt in lifa support aystaaa. 

One- lifa haa established a foothold on tha aoon using photovol taica to 
aupply adequate photoaynthatlc light to aupport a population of Huaana, a 
portion of thoaa humans can considar tha next logical light skills to ba 
uaad in expending tha domain of lifa kaaping in mind tha bast habitats 
raprasant tha greatest challenges - habitable planets at other stars. 

Tha authors personal R&D fascinations tend towards photon pressure 
devices, light sails, laser propulsion, la sax' resonator oropulsion. 
Reverse Fraa Electron lasers. Reverse Carenkov effects, The Compton 
effect, free sj-v-ce photovol talcs, the photoelectric effect, and 
ultimately the Light drive. The Polar Lunar Power Ring however has many 
other useful 1 and interesting applications. 


Origins of the Polar Lunar Power Ring 

Many years ago I did a calculation to find the height of a tower, the top 
of which, when situated on the pole of the moon would remain constantly 
exposed to sunlight for the purpose of supplying electricity below to run 
electrolysis equipment to produce LH2/L0X fuel. The tower height was over 
11 kilometers, The power tower had the disadvantage of being difficult to 
expand the electrical output and could be rendered useless by collectors 
assembled on the horizon. I examined placing Photovoltaic collectors on 
the horizon of the tower top, especially on those hills about 200 

kilometers away and concluded a ring of collectors was better than tne 

tower and easier to construct than a equatorial power ring. The horizon 
w *s about 0.5 degrees and is now proposed to be about 10 degrees due to 
uncertainties regarding the lunar terrain and the Lunar "winter”. The 
power output is phenomenal, expandable and has the advantage of being 
continual. After reading Ref. 3 by J.D Burke regarding Polar power 
systems the ring concept was written up as a paper. Renewed interest in 
the polar regions of the Moon for its potentially cold trapped water, and 
renewed interest in Large scale Space Power projects as a solution to 

biosphere destruction , as well as the need to continue the exploration 

space has l«d to this revised version of the polar power ring. 





Terraforming analysis 


*h* *°® n •* • slowly rotating body under about 1.4 kilowatt/ square aatar 
solar irradiation, tha period of rotation is about 708 hours ralaatlva to 
th* sun iaaying 354 hours of time during which no solar irradiation is 

TI .k - ! * lvan coll ® ctor on th ® surfaca. Maxinal axial tilt to star 

il «k? U J e 'f d ®« r *®*’ lun « r radius is about 1740 k* aquatorial. Tha Moon 

th? diffnc. fro. th. « 1 . .« 8.6 d.gr... fro. 
* —**• 31 Kilometers is found, or a ring almost 800 

2 !*“ 18 d ®* crib * d -round tha pola. Tha pola of tha soon is not 

a smooth surfaca. Nevertheless fro* a terraforming thaory point of viaw, 

k da « reea •* i ® 1 would at any givan tiaa including lunar 

Vf lllil* l m U ??T r ?° C *f radiation continuously axoapt undar conditions 

Thia is * • itu * tion in coaaon with th* equatorial regions 

A?ts d * f i"tr th ® Arctic Circle in Tarran tarns for survival purposes. 

Although it could be argued the Moon has 2 types of Arctic circles w* 

Jill location outside either, and this interesting situation 

definlJ Jk f ? ? oolin * Potential of tha Power systea. Having 

4 -^ r ° Uff ^ sininua circuaf erenca of a ring under constant solar 
irradiation we then compere the boundaries against th* topography of the 

to valleya outsido of the ring allow the boundary to aove 
towards the pole as do high ridges, proaantori es and crater valla, 

ooTTIJ^ fch *K° S !" e hl * h P ro " entori «« outside tha ring nay force th* power 
collection boundary outside towards the equator a. thay would eclipaJ t hi 

fcoiiJ t 0 K?’ this c ®*« the boundary novas to th* equatorial face of th* 
topographical feature to ensure adequate irradiation. 

Co Hectors are preferably photovoltaic, amorphous silicon, and 
on the Moon (Landis ref # 2 )at the base in production facilities, 
be placed in amenable locations alongside pathways cleared 
distance rovers or Sui-Fol lowing Lunar bases(Landis Ref # 1 ). 
collector size is 10 meters by 10 meters for 14 kw per collector 


produced 
and would 
by long 
Basal ine 
t 10 % 


thJr^re n ^ ffiCienCy The C ° Uectora for* calculation” purposes” 

therefore if we assume optimum collection efficiency to occur along a 

If 100 n n*L^t* * ; qu ; 1 radiUS of tho rin «’ ® fc • collector spacing 

lLlult.ll \ P th ® 400 k " ° f rin * would approx_*ate 56 

oD??jri^2 .™ a . la ® conservative figure. Use of foil reflectors and 

JwiJittJ ad ^ antae ® should brin « figure in at about 90 

JhJJoJJlJ.iJ* fully opi timized ring to a height of 10O meters solid 
photovol talcs would put out 90 gigawatts continuous. 



a^ta^s. 

g s backon. Will Lunar Prospector map out liBO.OOO topographical? 
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Regarding the initial construction of the Ring, 


Aa the polar data froa the Lunar Prospector spacecraft or Musee-Af j. D .n » 
1 iffht Mountains or ridffosC NouritAir>« -» c .... 

our .e.reh b.«inl oo..unlo.tlt>n. with E.rth. Fro. th.r. 

p. uay> P p. ifc the path for construction of the Polar Lunar 

Power Ring, construction of a Ring will inevitably result It is Iv 
experience that explorers, if repeatedly travelling ovS^he’ same Ltb 
will increasingly break trail and improve the trail as best as tiae and 
equipment permits, and at some point a smooth trail bed cleared of rocks 
with numerous resource caches to the side will SV 4 .f ,, 

equipment caches will result as well. If the ^^^ 0 ^ oTToler 
cells is made available the cells will be emplaced alorwr i-h® _... K m 
l».vlt. bly b. Xlnb .0 together to su PPly st^ov^ ooinirft 
f Power transmission resources become available a ring will take 

fens neveffher eCt T P r er trans " ission oable sooner than extra solar 
cells, nevertheless I for one would enjoy the initial trail building 


Polar Lunar Power Ring #1 initial and final Specifications 

a raff-^arr^af^^rH 1 " 8 * 6 of power) - Th ® initial Power system would be 
raff tag affair riffffed up on the slopes of the most accessible * onnfA^ 

PLM Pe p^oJflJa?f i€h ?i° r / 0lar L f* ht Mountain < p L«). On the slopes of tfe 
cableLofnL^H ic o°l lectors would face every sunward direction and be 
. c ° nnect ® d to a Power conditioning unit to transmit the power back 

the^base^ii 1 'shift toLf* t0 366 ™ LunSr Sin^r* 

ne base will shift to the PLM from the Landing spot and c now landing 

r.pot or Pert will be cleared and constructed. A manufacturing pi a^ f of 
Pr ° ductio " ? £ Solar Cells( Landis and Perinc ref. #2) would be 

it tC idLCifv 0 ^ 8 ? * * hG output of the PL « cells. The nex;. step 

ifrfdlf??™ f topographical features that are amenable to solar 

irradiation in excess of 14 days per lunar cycle and clear travel 

-LC”** 8 i° t 5 OSe features « *®in access to the irradiated slopes, emplace 
*" wly P^odwoed collectors and run transmission cable back to PLM base At 

po«lo^' n V h *“ ° th * r = 0U * et0r POlnts >• 

In CC? ° f 8 f in * °° Uld tak ® shapo similar to a spiders web. 

Iyer T W ?J St ^ essln ^ fining access to continuous output 

2 k L i * ? *' Y advanba ge is less reliance on storage, its 

exist b the & 2 CC ee8 ? rB a' t ? e Polar li * h t mountain must be proven to 
CL 5 re8S T® devalopmont in Po^r regions is bound to be 
extremely hazardous. In such darkness the craft and crews would literally 

?; n « P S"! ^ eXt ? nai0n COrd to the PL « Power base. Th . extent 

degrees ?aCClCCde PreC SCSnarion and force th ® following at a 6.5 

SCe ?L^° * 2(reasonable amount of power storage) The Initial power system 

C^the %K trl ° ^ collectors at about 83 degrees north, with expansions 
to the south as terrain dictates, eventually outlining a circular power 

fSSL 4 landing would be made in the plains north of Goldschmidt 
ter. just west of the meridian, with a good line of sight to Earth. 


489 


Full deployment of sol«r Celle end conetruction of e uetel eurfeced port 
facility would ensue to ensure dust free lending end takeoff of visiting 
craft. A road would be constructed to Gioja crater , to the north. Fros 
there the road would branch west to the nearside of Heraite crater and 
the East branch would travel to Nansen Crater passing just north of 
DeSitter, with a further branch there, with one road heading south south 
east to Schwarzschilds North Wall (an outstanding collector slope) and a 
westward branch headed to Cr . Fleskett. On the other road an extension tc 
the west wall of Cr. Rozhdestvenskiy affords access to an excellent 
collector surface provided the surface is not shaded by the next 
destination, the northwest wall of cr. Plaskett. The road building should 
provide access to sufficient crater walls to provide continuous solar 
output as PVcel Is become available from the main base. The shape of the 
ring is dominated by Craters, the height of the north compared to the 
south walls and whether the East or West walls form high or extended 
ridges. Cr Nansen and Hermite are within 300 kilometers of Gioja. 

Initial power output would be 90 Mw continuous excluding losses. As the 
Ring took shape output would increase to 9G Mw continuous at any point 
along the travel path continuous. Feeder lines could be run away from 
the ring in ny direction to supply various forms of lunar enterprise, 
and eventual ly to the equator. This output represents 10x10 meter 
collectors spaced 100 meters apart along a 2000 km collector ring 
assuming about 600 km of collectors will be facing the sun. This is where 
propei' utilization of terrain can increase power and fill up the troughs 
in output. It is actually better to have an assortment of steep slopes 
than have a smooth surface interms of collector density per given length 
of stretch. 

Scenario #3— A Lunar Base is established far from the pole and as extra 
equipment and solar cells become available, investors pay for 

construction of a ring as a lunar power utility venture. 

Use of Output- Electrical output may exceed other users demand and the 
excess output can be used to attempt the fol lowing* 

Plasma refinement techniques, there may be large fragments of nickel iron 
meteorites that could be refined to extract the platinum group metals. 
Plasma based construction techniques could be developed to construct 
metal chambers rather than fabricating from sheets of metal. 

Certainly excess output could be applied to fabricating components of 
Power-Sat s. If the power were used to run a large magnetic field, would 

we be able to deflect solar wind to concentrate and focus for collection 
of ions H and He, much like a Bussard scoop? This may evolve from Ion 
deflection radiation shields. 

One form of output we do not want to see is misuse of the energy to run 
energy weapons. Additionally, this power system would hold some 
attraction to a Rogue AI. and ».:?y be a target of some suicidal hackers. 
Linear accel leratorst Linac ) may be operated to enrich thorium and uranium 
for use in Mars missions, there may even be the possiblility of the 
production of Tritium and Helium— 3 by Linac. A market may exist for 
modifying nuclear waste to make it more useful for deep space missions. 
Antimatter production for research purposes would be possible when the 
ring reaches full upgrade. This would complement plans to build a fleet 
of vessels to explore the Jovian system and Asteroids. The Jovian moons 
have ample water resources for Martian developments in the future. 
Antimatter may be in demand. 

A Laser-Sail facility could slow incoming craft thereby saving on fuel. 

A laser resonator facility could test high energy lasers for 
transportation uses, and to study photons in general. 


X 

\ 
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down 
= 5m 


RAIL LINE 


transportation, 
as most lunar 
scale, serving 
rai 1 transport. 


initifrpowli^iJ/*! 1 iiu line^ou^allow h° COnatructed alon « 

«« Urge as portion® of the 100 eater tnu^ 6 *°vement of components 
UPf r.d.,, pow.r conditioning : f° 81 «“ rtt 

railway would allow radiation d m.i j . . p ols of cable. A large gauge 
construction areas Habitat ° huwan living quarters to travel to 

of personel 1 and materials. Railways may seem or^J^ ** y » ov e»«nt 

represent a mature technology with JelativIT! 1 however, they 

In addition it is reasonable to atively easy guidance requirements. 

be constructed in order to conduct a v;ays eventually need to 

!£u e ir bet “ e *t b “ m ‘ ** e< ’ u “ tor1 * 1 ■'•«iSn2‘wln"oi5!n^; ‘" d l0n ‘ t<,r ” 

Glob.l n..d., Lunar djt ir^i^ad^ u^T 

a^.j::r 0 „ £o j r :. h % h r}^. r -j? b T * hl rr f ~* *»• - ■«»«= 

c->che previously refered to » «ni ^ ron would represent a resource 

iron. It may be advisable to colt the Rail^wi th ^h^ ^ * 0lt the 

the lunar soil. The r.il tia a could be I her refined from 

cast composite Calcium metal Th« Lf*. either Glass soil composites or 
of Magnesium production calcium is assumed to be a by-product 

iin f :r r ^ht s trn«hti^ ?f s“? ^ »«« d„«„, the 

sxzrsssjz? "* ist t in "2-»srs. Li a. s z:::i. s ^r’*; G , ELs e s : n 

Exp”r.«:„, nd *** nt * 1 rUl ** extinction* and Galactic 

repair, augaent or aupport'^CELSS*""?* ganatl" 11 ? eoionl2 * « Planet, 
The individual diversity within th! fiT«netic life code is also lost. 

cannot be used for breeding d««'r*«w p ® pula ^ ion o£ th ® species is lost and 

increase that may bS “*J?Ld t The rapld P^P^Ution 

y oe required is not possible as the reproductive methods 
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•re non-exi*t«nt . Even ideel conditions will not bring needed species 
beck from the dead, and the huaans at risk aay not have time to wait for 
evolution to develop solutions to colonization problems, therefore 
conservation of existing life is essential and is equivalent or better 
than producing CELLS space technology. To expect biotechnology to 
produce wilderness or species c demand is perhaps an extreme act of 
faith, and would require an i ort greater than conserving existing 
candidates from a (for now) £ o functional biosphere now in its 17th 
circumnavigation of the Galaxy. 

2. Evolution is the only offsetting factor against extinctions, as such 
it must be allowed tc proceed on Earth, therefore wilderness must exist 
on Earth so that evolution can proceed unhindered and beyond the human 
intervention, just as it will also proceed under human direction. 

3. It follows then that since some extinctions are a natural process in 
the long term, Huaans can conserve the "naturaly deleted" life forms for 
later use, (In addition to species endangered by humans), for although 
the life form aay no longer be suitable for current habitat on Earth, it 
may be useful 1 for the lore recent and primitive barren habitats 
presenting in space. A Space Exploration insurance. IE-that which has 
outlived its useful lness in biosphere earth may be needed in new 
bioshpares, and should not be discarded as new applications and niches 
will result from space travel. We are the sentients, not the plants, our 
eyes should be open to the potential of life in the larger picture of the 
Galaxy. 

4. Life originated on Earth, the best insurance against extinctions and 
to Insure availability for use in space is a healthy habitat on the 
planet Earth, therefore to conserve habitat on earth is to conserve the 
biological resources that will assist in galactic exploration. 

5. In the event other life is encountered most trade will initially be 
information. Our technology may be interesting for historical studies. 
Much more valuable the genetic information relating to biochemical 
functions, and life morphology from enzymes to the diversity of species. 
Especially so if the customers are DNA based. We may be destroying a 
treasure house of enzyme designs, worth the price of a Star Drive a dozer, 
times over. For what in the Galaxy is rarer than life? Life truly is an 
interstellar class technology. As wo travel further from our home star, 
we will quickly appreciate how valuable genetic data can be as we buy it 
to survive, colonize or sell back some diversity lost. Also- genetic 
information can be sent at the speed of light and would represent the 
beginnings of interstellar trade. (Ref. 4 Feoktistov) Many reasons to 
conserve life. 

The final argument for a large continuous power supply on the moon, and 
the LPR as worthy design, is simply thisj Since humans must conduct 
agriculture to sustain themselves on the lunar surface and since this is 
a relatively inefficient use of energy, necessary nonetheless, large 
amounts of extra energy must be made available for growth of plants. 
Some plants may exist on earth that can readily adapt to the Lunar day 
cycle, but it is doubtful those species will produce oxygen and food in 
the dark. In the meantime the LPR can supply light, and the power to 
produce large Closed Environment Life Support Systems. 

In conclusion the Polar Lunar Power Ring provides a permanent, long term, 
almost trouble free, solid state solution to the lunar night energy 
problem. It requires a initial lunar base capable of producing amorphous 
silicon Photovoltaic cells, power transmission cable and long distance 
rovers. The benefits include an eventual rail infrastructure, large scale 
plant growth capa lities, and plenty of power to conduct propulsion 
1 ‘®®®*rch. The Cuid traps on the Lunar pole can be enhanced to passive 
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only by t£e i T 5 e P ? W * r ° UtpUt ls ^h.r.ntly expandable .nd limited 
thi ? ? tPU ! °f sol * r • n *f«y conversion devices. Once constructed 

Thl ill! a ? I C%n en * bl * * 0-t ° £ fch- lun * r developments proposed. 

If th?! d eXte " t 01 P°^*ntiel spece ectivity due to the capabilities 

M. e l h h "* y Ce * of Husen goals thet will 

3 Illicit ?' Con *® rva * io " * nd th« challenge of interateller travel as 

? h " £ n £rlVStZ B * *1* t0 ° l t0 C * rV * * n « w futur * for Mankind. 

The dangers of the power system or the systems potential to allev*-*- 

environmental destruction are uncertain. 

The forecast for lunar power systems is certain- sunny. 


We were born to go 
as far as we can fly. 

-Hawkwind (In Search of Spece) 
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